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Summary
A total of 1,188 finishing pigs (PIC 337 × 1050, initially 80.1 lb) were used in a 92-d experiment to determine the influence of providing phytase above that needed to meet the P requirement for growth performance and carcass characteristics. There were 27 pigs per pen and 11 pens per treatment. Each pen contained a similar number of barrows and gilts. Pens were randomly assigned to treatment based on initial BW. Basal diets contained corn, soybean meal, dried distillers grains with solubles (DDGS), and bakery meal and were formulated to meet or exceed the nutrient requirements of the pigs in each of the four phases. The four dietary treatments were formed by adding increasing levels of phytase (Optiphos 2000, Enzyvia LLC) at 0.25 (control), 0.5, 1.0 and 2.0 lb/ton. Diets were formulated such that the addition of the first 0.25 lb/ton of phytase was needed to meet the P requirement of the pigs, with further additions exceeding the P requirement. Pigs were weighed and feed disappearance was determined approximately every 14 d to determine ADG, ADFI, and F/G. On d 92, pigs were tattooed by pen number and harvested to collect carcass data.
Introduction
Phytase has been included in swine diets as a means of improving the digestibility of the P in the diet. Previous research illustrates that increasing the phytase dose results in a quadratic increase in P digestibility when diets are formulated to be at or below the requirement of the pig. Some recent research has also suggested that additions of phytase at levels much greater than that needed to meet pigs' P requirements may lead to improvements in the digestibility of other dietary nutrients, such as amino acids, trace minerals, and energy. Therefore, the objective of this experiment was to confirm if providing a high dose (superdose) of phytase, above that needed to meet the P requirement, would influence pig growth performance and carcass characteristics.
Procedures
The Kansas State University Institutional Animal Care and Use Committee approved the protocol used in these experiments. The experiment was conducted in a commercial research-finishing barn in southwestern Minnesota. The barn was naturally ventilated and double-curtain-sided with completely slatted flooring and a deep pit for manure storage. Pens were equipped with a cup waterer and 4-hole stainless steel dry self-feeder (56 in. wide) manufactured by Thorp Equipment, Inc. (Thorp, WI) to provide ad libitum access to feed and water. Daily feed additions to each pen were accomplished through a robotic feeding system (FeedPro; Feedlogic Corp., Willmar, MN) capable of providing and measuring feed deliveries on an individual pen basis.
A total of 1,188 pigs (PIC 337 × 1050; initially 80.1 lb) were used in the 92-d study. There were 27 pigs per pen, with a similar number of barrows and gilts in each pen. Pens were randomly assigned to the 4 dietary treatments with 11 pens per treatment.
The 4 dietary treatments were increasing levels of phytase (Optiphos 2000, Enzyvia LLC) at 0.25, 0.5, 1.0, and 2.0 lb/ton (Table 1) . Diets were formulated such that the addition of the first 0.25 lb/ton of phytase was needed to meet the pigs' P requirements, with further additions exceeding the phosphorus requirement. Corresponding phytase levels in the 4 diets were 113.5, 227, 454, and 908 phytase units (FTU)/lb (250, 500, 1,000, and 2,000 FTU/kg). The basal diet was corn-soybean meal-based and contained 15% bakery meal and decreasing levels of DDGS by phase and was formulated to meet or exceed the nutrient requirements of the pigs as defined by NRC (2012). Diets were fed in 4 phases from approximately 80 to 130, 130 to 180, 180 to 240, and 240 to 288 lb BW.
Pigs and feeders were weighed approximately every 14 d to determine ADG, ADFI, and F/G. On d 72, the 3 heaviest pigs from each pen (determined visually) were marketed following normal farm procedures. On d 92, the remaining pigs were harvested for carcass data collection. Pigs were tattooed by pen and transported to JBS Swift and Company (Worthington, MN) for processing and carcass data collection.
All data were analyzed as a completely randomized design using the MIXED procedure of SAS (SAS Institute, Inc., Cary, NC) with pen as the experimental unit. Statistical significance was determined at P < 0.05, and P-values falling between P > 0.05 and P < 0.10 were considered trends. Contrast statements were used to test for linear, quadratic, and cubic effects. Polynomials for the unequally spaced treatments were determined and used in the contrast statements.
Results and Discussion
Overall (d 0 to 92), growth performance was excellent in this trial, with pigs gaining 2.3 lb/d; however, increasing added phytase did not influence ADG (Table 2) . Increasing phytase dose reduced (cubic, P < 0.01) ADFI, resulting in an improvement in F/G (cubic, P < 0.01). The cubic response was a reflection of F/G improving as phytase inclusion increased from 0.25 to 0.5 lb/ton, with no further improvement when phytase increased to 1.0 or 2.0 lb/ton. Quadratic responses are often observed when data respond in this manner, but in this study the unequally spaced treatments and lowest F/G for pigs fed the 0.5 lb/ton phytase level resulted in the cubic response. Phytase addition to the diet did not influence any of the carcass characteristics measured in this study.
The improvement in F/G as phytase level increased above that needed to meet the P requirement of the pigs demonstrates that providing a "superdose" of phytase can improve pig performance. The phytase used in this experiment is thought to provide a release of approximately 0.12% available P at 0.25 lb/ton. Providing additional phytase may release more P; however, with diets formulated to meet the P requirement at the 0.25 lb/ton inclusion, the additional phytase is thought to improve F/G through improved digestibility of the other nutrients in the diet, specifically amino acids and/or energy. Because diets should have met the amino acid requirements of the pigs, the extra energy availability is the most logical explanation for improved feed efficiency. 
